The replication of the autonomous parvovirus, minute virus of mice (MVM), requires mitotically active cells and depends on certain factors expressed by ceils of particular differentiated phenotype. As an approach to the understanding of these helper functions, we studied the interaction of the fibrotropic [MVM(p)] and the lymphotropic [MVM(i)] strains of MVM with two differentiated cell lines from mouse testicular epithelial origins. The relative support given to viral expression by these cell lines varied extensively. Cells from Sertoli origin (TM4) were permissive to MVM(p) but were mostly restrictive to MVM(i). The other cell line, of Leydig cell origin (TM3), was highly restrictive to both viral strains, but the blocks to their growth in these cells were localized at different stages of their growth cycle, suggesting that the replication of MVM in these cells requires tissue-specific helper functions during at least two stages of viral replication.
and MVM(i) * All cell lines were propagated in Dulbecco's modified Eagle's medium (DMEM; Gibco) supplemented with 8 ~ foetal bovine serum (Seralab). The preparation of virus stocks was done as described previously (Ron & Tal, 1985) . All infections were done at an input multiplicity of 10 p.f.u./cell for 1 h at 37 °C. Infectious virus of both strains was determined by plaque assays in 324K indicator cells (Tattersall & Bratton, 1983) .
t Virus-producing cells were determined by infectious centre assay. Following infection, the cells were washed twice with phosphate-buffered saline, then treated with 1 ~ anti-MVM serum for 6 h, trypsinized and seeded over monolayers of 324K indicator cells (5 x 105 cells/60 mm dish). Two h later the cultures were overlaid with 0.6~ Difco agar solution in medium containing 5~ foetal calf serum and incubated at 37 °C for 5 days. To visualize plaques, the plates were overlaid with an agar-medium solution containing 0.2~ neutral red and incubated at 37 °C for 10 h.
:~ Binding assays were performed according to Linser et al. (1977) .
[3H]Thymidine-labelled viruses were incubated with cells in 1 ml DMEM containing 20 m~I-PIPES pH 7-2 and no NaHCO3. After incubation at 4 °C for 1 h, total radioactive counts were determined by TCA precipitation of a 0.4 ml sample (total virus, A). The rest of the cells were pelleted, and a 0.4 ml sample was withdrawn from the supernatant for radioactive counting (unbound virus, B) . The percentage of binding was calculated as (A-B/A) x 100. retain their reciprocal host specificity when they interacted with differentiated cell lines of epithelial origin as well. These cell lines, TM3 and TM4, were obtained from mouse testicular Leydig and Sertoli cells, respectively, of 10-to 13-day-old BALB/c mice, and they maintain many of their differentiated functions (Mather, 1980; Mather et al., 1982) . Their growth properties in culture (i.e. doubling time, saturation density and plating efficiency) are very similar, thus eliminating possible bias in the results due to differences in cell cycle. They are, however, extensively different in their support of virus replication. As shown in Table I , TM4 cells were about 1000-fold better producers of MVM(p) than of MVM(i). The initial percentage of cells involved in MVM(i) virus replication was nevertheless quite high, about 30~o that of MVM(p)-producing cells, as measured by infectious centre assay. However, unlike infection with MVM(p), MVM(i) infection caused only transient and limited c.p.e., after which the culture continued to grow at a rate comparable to that of uninfected cells.
In comparison to TM4 cells, TM3 cells were highly restrictive to both viruses. Infection of TM3 cells with either virus did not alter the normal growth rate of these cells, there was no visible c.p.e, and only background levels of infectious centres (Table 1) or fluorescent nuclei (data not shown) were detected. Binding assays demonstrated that the two virus strains adsorb to both cell lines with comparable efficiencies, indicating that the interference with virus replication occurs later in the infection cycle.
Measurements of intracellular viral DNA synthesis, utilizing the dispersed cell assay, correlated well with infectious virus production. Fig. 1 shows that in TM3 cells neither MVM(p) nor MVM(i) DNAs were amplified. TM4 cells were also poor in supporting MVM(i) DNA synthesis, but MVM(p) DNA synthesis in these cells was very efficient. Intracellular viral DNA measurements of infected A9 and EL4 cells, also included in Fig. 1 , confirm the allotropic nature of MVM(p) and MVM(i) in these cells.
The apparent non-permissiveness of TM3 cells to the two virus strains prompted us to follow the intracellular fate of the infecting viral DNA. TM3 cultures were infected with MVM(p) or MVM(i) and at various times after the infection were subjected to dispersed cell assay as well as to size analysis of viral DNA in Hirt extracts. Both assays showed accumulation of MVM(p) DNA at day 1. The levels of hybridization were 10-to 15-fold lower than those obtained in homologous infections [i.e. MVM(p) in A9 cells and MVM(i) in EL4 cells; Fig. 1 ], and were followed by a gradual decrease which reached the limits of detection by 6 days post-infection (Fig. 2) . Size analysis showed that the MVM(p) DNA corresponded to monomer and dimer (Lavi & Etkin, 1981) was performed. Briefly, samples of 8 x l0 s ceils were trapped on nitrocellulose filters, denatured, neutralized, baked (80 °C, 4 to 8 h) and hybridized to 32p-labelled plasmid pPT206 containing 95 ~ of the MVM genome (Merchlinsky et aL, 1983) . The filters were then washed, dried and counted in a beta scintillation counter. (Fig. 3a) , but autoradiography of the same gels revealed that all the radioactive label was in the singlestranded D N A band (Fig. 3b) . Thus, TM3 cells which allow some replication of MVM(p), restrict MVM(i) replication prior to the conversion of its D N A to a double-stranded form. The co-infection with MVM(p) D N A did not provide a helper activity in trans to the arrested MVM(i) DNA. * Cells were infected at 10 p.f.u./cell for 1 h at 37 °C, after which the virus inoculum was removed and replaced by serum-containing medium. Six h post-infection the cells were washed with phosphate-buffered saline, suspended in TE buffer (50 mM-Tris HC1, 5 mM-EDTA, pH 8.7) and subjected to three cycles of freezing and thawing. Cell debris was removed by low-speed centrifugation and the clear supernatant was assayed for the presence of infectious virus on 324K indicator cells. In the reconstruction experiments, cells and virus were mixed and the cells were immediately subjected to lysis and assayed for infectious virus. Each extract was assayed at several dilutions in phosphate-buffered saline. 
